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Preface

This plan describes the project objectives and progress of the Distributed Ada Real-Time Kernel (DARK)
Project in order to effectively plan and <xecute appropriate technology transition activities. The
information contained within the document was gathered from sources listed in the plan history.

Transition planning is a process for gathering and disseminating information. The process produces
approaches to transitioning the products and deliverables of SEI projects. Based on project status,
product characteristics, resource constraints, and various other factors, transition engineers, transition
managers, the project leader, the project team, resident affiliates (if applicable), and the program
manager select transition approaches through a process of negotiation and consensus development.

Once the approaches are selected, Technology Transition personnel work with the project to execute the
planned tasks, accessing and deploying resources from across the institute.
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1 BACKGROUND INFORMATION

Project Title Distributed Ada Real-Time Kernel (DARK)
Program Area Software Systems Program
Project Type Software Development
Project Start Date 1 October 1987
Project Status Active
Project Leader Robert Firth
Project Team
Current Judy Bamberger

Timothy Coddington

Daniel Klein

Roger Van Scoy

Dave Stinchcomb (Industry Resident Aftiliate)
James Withey (Quality Assurance)
Lorraine Nemeth (Secretary)

Fomer Linda Slusarz (Librarian)
Currie Colket (Navy Resident Affiliate)

Transition Managers Clyde Chittister (SE!)
Peter Zwerling (Westinghouse)

Transition Engineer Scott Carey
TPA Bill Edwards

1.1 Problem Statement

This project was initiated to demonstrate the feasibility of developing Ada applications — of acceptable
quality and performance — for real-time distributed systems. One of the niost persistent problems with
the transition to Ada is the suitability of the Ada runtime system operating in environments that use
tasking with distributed systems. Many users feel forced to create their own solutions to the constraints of
Ada definition and implementation in real-time distributed systems. This project intends {o produce a
generic solution in the form of a software artifact that can meet the needs of most Ada real-time
distributed users. This artifact is called the Distributed Ada Real-Time Kernel (DARK).

1.2 Summary of Activities

The DARK Project objective is two-pronged. First the project will replace the standard Ada tasking
mechanism with a software artifact (that it develops) that can meet the needs of the mission critical
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computer resource (MCCR) community. Second, it will transition this artifact to the MCCR community.
To date, the project has develoned detailed requirement and design specifications to (1) ensure that the
product is properly deveioped and (2) to allow the MCCR community to review the requirements, design,
implementation, and testing.

The transition strategy for DARK consists of two parts. Activities under the first part of the strategy
constitute a proof of concept program to demonstrate the usability of the Kernel with the goal of it being
adopted by one of the acceptor sites. The prcof of concept program supports the second part of the
DARK transition strategy by demonstrating the usability of the Kemel and by developing a potentiai
market for a commercial version of the Kernel.

The first part invoives the transfer of the Kernel to a number of acceptor sites. These acceptor sites may
be SEl industriai affiliates, government agencies, or any other organization interested in using and
reporting on the Kernel. Initially, these sites will be invoivad only in testing and evaluating the Kernel.
Eventually, they may use the Kernel in their own applications. One acceptor site, Westinghouse Electric
Corporation, has assigned a resident affiliate to the SEI to work with the DARK project team. Their
affiliate will learn about the Kernel and take that information back to Westinghouse after leaving the SEI.
A goal for Westinghouse is to use the Kernel in one of thieir applications.

The acceptor sites will receive two versions of the Kernel for the first target and one version of the Kemel
for the second target. (Target describes a specific hardware computer architecture.) The first version of
the Kernel for the first target, the beta version, will be released as soon as system acceptance testing is
completed. There are two purposes for this beta version release (1) to introduce the Kernel to interested
users and (2) to obtain feedback from Kernel users at an early stage.

The second version of the Kernel for the first target, the official version, will be distributed after the formal
demonstration of the Kernel is complete. The official version of the Kemel will correct errors and
deficiencies found both in preparing for formal demonstration and in beta release feedback.

The Kernel for the second target will be released in one beta version. This beta version will be released
after testing and benchmarking are completed on the second target.

The second part of the DARK transition strategy focuses on the recruitment and selection of one or more
product affiliates to take the Kernel and turn it into a commercial product. Companies that the SEI
determines to have the necessary experience and knowledge will be recruited to become potential
product affiliates for DARK. Of those recruited, the SEI will select a few companies to become product
affiliates. The number of product affiliates will be based on the SEl's ability to provide active support to
each of the affiliates. The product affiliates will then be expected to execute their best effort to develop,
market, support, and enhance the Kernel. The SEI will provide direct support to these product affiliates
for six months.
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Major Milestones:

Project Plan approved 24 Nov 87
Critical Design Review (CDR) conducted 24 May 88
Kernel coding implementation complete 17 Oct 88
System acceptance testing begun 13 Dec 88
Beta version release for the first target completed 01 Feb 89
Official version release for the first target completed 08 Mar 89
Announcement of product development opportunity (APDO) 15 Mar 89
Product affiliate workshop conducted 30 Mar 89
Beta version for the second target testing begun 19 Apr 89
Beta version release for the second target completed 17 May 89
Product affiliates selected 17 Jul 89

Final Report completed 26 Jul 89

Support to product affiliates ended 17 Jan 90

1.3 Contract Dellverables
The official project deliverables are:

o Kernel implementation report (renamed the Final Kemei Acquisition Report and User
Manual)

¢ Final report

While the DARK Project is not a project documented in accordance with formal government standards
(i.e., MIL-STD-2167A), it does intend to produce an artifact, support software, and a set of documentation
that could be turned into a supportable product. The items are as follows:

Artifact and Support Software
» Kernel software.
» Kernel Test Software. This software includes:
1. Processor integrity test suite (PITS)
2. Network integrity test suite (NITS)
3. Kernel integrity test suite (KITS)

4. Application integrity test suite (AITS). The AITS is the Inertial Navigation System
(INS) distributed across a network and modified to report performance data. The INS
was originally developed by the Real-Time Embedded Systems Testbed Project
(REST) and will be modified for DARK.

« Tool Interface. This allows building tools that interface directly to DARK.
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Internal Documentation
» DARK Project Plan. Overall description of project. (Completed, subject to revision.)

¢ DARK Software Development Plan (SDP). Describes the methodologies, practices and
schedule for developing software for the DARK Project. (Compileted, subject to revision.)

» DARK Technology Transition Plan. This plan. (Availabie for distribution 30 Sep 89.)

« Kemel Specification (KS). Presents the compiled Ada specifications for the Kemel primitives
defined in the Kemel Facilities Definition. {Completed, subject ‘o revision.)

« Kemel Architecture Modei (KAM). Contains the detailed design description of the Kemel.
This document presents the aigorithms and data structures needed to implement the
functionality defined in the Kemel Facilities Definition. (Completed, subject to revision.)

* DARK Critical Design Review Charts. Charts presented at the DARK CDR on 24 May 1988.
(Completed)

» Minutes from the DARK Critical Design Review (CDR). Contains comments and responses
from the DARK CDR heid on 24 May 88. (Compieted)

» Acceptance Test Plan and Procedure (ATP). This document is the component and system
level test plan and procedures for the Kemel. (Available for distribution 17 Oct 88.)

 Implementation Style Guide. Describes the coding and style practices used in building the
Kemel. (In progress.)

+ Kemnel Extensibility Report. Describes the functicns considered for the Kemnel but not
implemented. This document will eventually be combined into the Final Kemnel Acquisition
Report and User Manual. (Avaiiable for distribution 26 Apr 89.)

« Kermel Performance Report. Describes tt : performance characteristics of the Kernei. This
document will eventually be produced as the Final Kemel Acquisition Report and User
Manual. (Available for distribution 3 May 89.)

» Tool Report. Describes the tool interface to the Kemel. This document will eventually be
produced as the Final Kemel Acquisition Report and User Manual. (Available for distribution
1 Aug 89.)

* Kernel Portability Assessment. Describes the process by which the Kemel can be ported
from one target computer architecture to another. This document will eventuaily be produced
as the Final Kemel Acquisition Report and User Manual. (Available for distribution 17 May
89.)

¢ Evaluation Guide. Describes the process and the criteria by which Product Development
Proposals submitted by potentiali product affiliates in response to the Announcement of
Product Development Opportunity will be evaluated. (In progress.)
External Documentation

» Distributed Ada Real-Time Kernel. Describes overall rationale, system model, and summary
description of the DARK Kemnel. (Completed.)

» Kernel Facilities Definition (KFD). Defines the conceptual design of the Kernel by specifying:

* The underlying models, assumptions, and restrictions that govern the design and
implementation of the Kemel.

* The behavioral and performance requirements to which the Kernel 1s built.

This document is the requirements and top-level design document for the Kernel
(Completed, subject to revision.)

¢ Kernel User Manual (KUM). This documen: is the user manual and also the version
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description document (VDD) for the Kemel. it will be issued for each major release of the
Kemel. (Available for distribution on 1 Feb 89., with updates 22 Feb 85 and 31 May 89.)

« Final Kemel Acquisition Report and User Manual. This document describes the findings of
impiementing the Kemel on two hardware targets. Final nofes to Kemel users are also
contained in the document. {Available for distribution on 28 Jun 89.)

« Announcement of Product Development Opportunity. Des. - -es the Kemel and the desire of
the SEi to accept Product Development Proposals (PDP’s) -om potential product affiliates to
develop and market the Kemel. (Available for distribution 17 .ar 89.)

o Final Report. Describes the final resuits of the DARK Project. (Available for distribution 26
Jul 89.)

All preceding materials, except the Evaluation Guide, will be made available to all acceptor sites and
potential product affiliates involved with the project.

1.4 Additional Products and Outcomes

1. Papers presented at or published in:
» NAECON '88 (May 1988)
« Electronics Magazine {May 1988)
¢ Second Intemational Workshop on Real-Time Issues (June 1988)
» Ada-Jovial User's Group (July 1988)
» SigAda (August 1988)
» Ada UK Conference (September 1988)
o Tri-Ada (October 1988)

2. Presentations made at:
» Advanced Tactical Fighter System Program Office (ATF SPQ)
¢ Lockheed
« Raytheon
» Smith's Industries
» Westinghouse
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2 TRANSITION STRATEGY

2.1 State of the Practice

Ada is now mandated for a large number of DoD development projects as the sole programming
language. Many of these projects are building distributed reai-time systems. Many project managers and
contractors are anxious {o support this effort, {o reap the advantages of Ada, and {o use the newer
techniques of software engineering that Ada can support. However, this transition has not always been
smooth, and some serious problems have surfaced.

One of the most persistent and worrying problems is the suitability of the Ada runtime system, most
notably the tasking features, on distributed systems. There are also issues conceming functionality,
amply documented by the Ada Real-Time Environment Working Group (ARTEWG); issues of
customizaticn; issues of tool support, especially target debuggers and performance monitors; issues of
inter-process communication and code distribution; and perhaps, most intractable, issues of efficiency in
execution time.

Most organizations are on the brink of deciding, how to take to solve these problems. They have a
number of choices: they can try to develop their own solution to this problem; they can try to buy a
solution from a third party company; or they can try {o postpone the decision until Ada 9X is released.
Ada 9X is the proposed revision to Ada which may or may not include new features. As such, Ada 9X
may contain some soiutions to the distributed and real-time probiems. However, Ada 9X will not be
available until at least the mid 1990s, so only the first two are viable near term options.

2.2 Transition Objective

The transition objective of the DARK Project’s is to reduce the risks for the MCCR community in adopting
Ada for real-time distributed systems by providing them with a proven software Kernel that could be used
as a focus for discussion of technical issues, as a basis for an individuat MCCR community member's
own distributed application, or as a product distributed and maintained by a product affiliate.

2.3 Potential Impact
There are at least three potential impacts of the DARK Project.

1. The use of the process of designing, reviewing, implementing, testing, and evaluating
DARK as a focus for discussion of technical issues. This discussion cquld lead to other
solutions of the Ada distributedftasking problem. While DARK is not to be viewed as the
only answer, its development can contribute to the process of solving Ada's
distrnibuted/tasking problems.

2. The savings in development costs that can be realized when members of the MCCR
community use the Kernel as a basis for their own implementations.

3. The overall development and maintenance costs for the MCCR community can be reduced
for many users if the Kernel is taken over and maintained by a product affihate. The later
impacts are more difficult, but will aiso produce a greater reward
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2.4 Expected Resuits

The DARK artifact will provide individual users one way to produce reliable and efficient real-time
distributed sy<tems wiritten in Ada. Several results are possible from this project. On the near end of the
spectrum, the DARK Project could result in increased discussions of Ada on real-time distributed
systems. In the middie of the spectrum, the DARK Project can resuit in the adoption of all or portions of
the Kemel in a contractor's actual delivered system. On the far end, the DARK Artifact can continue fo
exist as an independent entity maintained by product affiliates. All of these are positive contributions
toward solving Ada’'s distributedftasking problems.

2.5 Transition Mechanisms

« Demonstration (proof of concept). The SE' proves the validity of the design by implementing
the Kemel on two targets.

- Distributed 68020 target. The SEl is currently developing the Kemel to run on a
system of distributed 66C20 microprocessors.

» Distributed RISC processor target. The SEI plans to port to this additional target once
development on the first 68020 target is completed. Westinghouse and the SE! will
select the processor for this port jointly, as stated in the SEi/Westinghouse
memorandum of understanding (MOU). Westinghouse will assume the leading role,
with the goal of achieving mutual benefit from the selection.

This mechanism is the responsibility of the DARK project team.

+ Publications. These include conference papers and magazine articles both in professional
journals such as Ada Letters (SigAda) and in trade journals such as Electronics, Defense
Computing, and Defense Electronics. This mechanism is the responsibility of the DARK
transition engineer with support from the DARK project team.

e Document Review. The DARK project team and the DARK transition engineer will
encourage review and comment by knowledgeable people both inside and outside the SEI
This not only develops the community's awareness of DARK but also provides important
feedback to the project. However, to be credible, the project team must be willing to respond
to the comments, including the effort to actually change the Kernel or its documentation.

o Education. As one of the first software deveiopment projects at the SEI, the DARK project
team has spent considerable effort developing proposed generic software development
plans, design/coding style guides, and other basic development documentation. The DARK
project team and Transition Training can set up courses to teach the methodology and
standards developed by DARK for use on other projects. This also can increase DARK's
visibility within the SEI.

¢ Announcement. The DARK transition engineer sends announcements of Kernel availability
and results to a farge body of users via electronic mail and standard mail and to publication
media via press releases. All press releases will be cleared through the SEI JPO before
distribution.

* Workshop. The DARK transition engineer and the DARK project team will conduct a
workshop on details of implementation results for interested parties.

e Recruitment and selection. The DARK transition engineer, with support from the DARK
project team, will recruit companies to become potential product affiliates. Through a
structured evaluation process the DARK transition engineer and the DARK project team will
select one or more companies to become product affiliates to take over long-term DARK
support. The number of product affiliates selected will be based on the SEl's ability to
provide active support to each.

» Software Distribution. Actual distribution of the software artifact to varnious organizations for
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examination and trial will do much to increase DARK's visibiity. Good reports from these
organizations will also increase DARK's credibiity. The software distribution will be
conducted by the DARK project team.

2.6 Target Clients

The foliowing organizations sent representatives to the DARK Critical Design Review (CDR):
AFWAL/AAAF-3 Wright-Patterson AFB, Ohio
AMSA-W St. Louis, Mo.
Grumman Aircraft Systems Division Bethpage, N.Y.
Grumman-Melbome Systems Melboume, Fla.
Honeywell Clearwater, Fla.
Intermetrics Cambridge, Mass.
Lockheed Missiles and Space Co. Sunnyvale, Calif.
Naval Weapons Center China Lake, Calif.
Raytheon Sudbury, Mass.
TRW Wayland, Mass.
Westinghouse Electric Corporation Baltimore, Md.

All of these organizations are considered potential acceptor sites. The DARK transition engineer has the
responsibility to remain in contact with these organizations.

Appendix 2 is a list of all the organizations to whom DARK documents have been sent for review. All of
the organizations above and those in the appendix should be informed and invited to all DARK activities.
This is the task of the DARK transition engineer.

Third paity sofiware houses that should also be encouraged by the DARK Transition Engineer to become

potential product affiliates:

Alcyon

Andyne Computing

Ready Systems

Boston Systems Office
Computer Technology Associates
DDC-l

Diab Systems

DY-4 Systems

EVB Software

Industrial Programming Inc.
Intel

JMi Software Consultants
Microware Systems

Software Components Group
TASC

Technical Systems Consuitants
Tiburon Systems Inc.
Whitesmiths

Wind River Systems

San Diego, Calif.
Kingston, Ontario
Palo Alto, Calif.
Waltham, Mass.
Englewood, Colo.
Phoenix, Ariz.
Foster City, Calif.
Nepean, Ontario
Gaithersburg, Md.
Jerico, N.Y.
Hilisboro, Ore.
Spring House, Pa.
Des Moines, lowa
Santa Clara, Calif.
Arlington, Va.
Chapel Hill, N.C.
San Jose, Calif.
Waestford, Mass.
Emeryville, Calif.

Thus list was compiled from resources in Technology Transition and from the article, "Developers Target
Unix and Ada with Real-tirne Kernels ", in the 1 April 1988 issue of Computer Design®.

'Falk, Howard, "Developers Target Unix and Ada with Real-ime Kemels,* Computer Design, Apnl 1, 1988, p 55
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A general request for potentially interested parties in real-time Ada kerneis on the SEl bulletin board is
expected to bring in additional contacts. Presentation at additional conferences, especially ones
emphasizing Ada, may bring in additional contacts. The DARK transition engineer should conduct market
analysis, with support from the DARK project team, to determine who are the most likely acceptor sites
{those who may use the Kemel in their systems) or product affiliates (those who may wish to market
DARK as an independent entity) in the group, and the transition effort should concentrate on them.
These parties and all other interested parties will receive ail announcements and requests for reviews
concerning DARK.

2.7 Context Analysis

MCCR Community

There are a number of companies in the MCCR community who are attempting to deal with some part or
all of the Ada real-time distributed problem. The SEl's effort is unique in that it is a fresh look at the
problem which attempts to incorporate the best thinking on the subject. The SEl is also unique in that it is
not constrained by needing to be compatible with an existing product. Therefore, the SEI can develop an
independent solution that can be suitable for many users.

A critical problem is the lack of long-term support for DARK. The SEI currently has no plans to support
DARK as a long-term, maintained, configuration-controlled item. However, most potential users have
stated that without this iong-term support, they cannot justify using DARK. Uniess the SEl is able to find
at least one product affiliate to take over the support of DARK, it is unlikely to have long-term success.

Another perceived problem is the need for fault-toleration and dynamic reconfiguration support. This
issue was raised at the CDR. This support is beyond the scope of the DARK Project, except for some
investigation of the problem as mentioned in the DARK Project Plan. A follow-on project by any party will
have to inciude this support. Although, technically, providing this support is a difficult problem.

The lack of any support for data reliability or data security in the Kernel is another problem. This is a
critical need of users in the MCCR community. Product development of the Kernel would have to meet
this need.

The entire process of designing and implementing an important piece of software like DARK, with
participation of the MCCR community, is a valuable exercise. It has provided a forum in which to discuss
a wide variety of technical issues relating to Ada tasking, distribution, and scheduling. This important
contribution deserves special attention.

SEI

Wihile the transition of this project to the MCCR community is this plan’s primary concern, the benefits that
the SEl receives cannot be overlooked. DARK is the first software development project performed at the
SEIl that has gone through, or will go through, all the stages of requirements analysis, design,
implementation, testing, and installation. Documents and practices resulting from DARK may be of value
to other SEI software development projects.
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Westinghouse

Westinghouse will take the lead in selecting the RISC processor for the second target, and assist in
getting the DARK Artifact and the sample application, the Inertial Navigation System (INS), operating on
that target at the SEI. This is only to be a demonstration system. The use of the Kernel on any real
programs will depend on how well DARK performs, how well suited it is for Westinghouse applications,
anc how well it is sold. Publicity efforts within Westinghouse are crucial.

Emphasis must be placed on ensuring that enough of the information derived from Westinghouse is
available to publicize DARK to the MCCR community. Details will be required if any other organization is
expected to accept the resuits. Westinghouse must commit to allowing their evaluations of both the
68020 and RISC ports at the SE! to be publicly available.

Product Affillates

The question for the product aftiliate will be, "why spend resources on developing DARK when anyone
can get the SEI version for free?” The answer comes from experience with government provided
software packages. A government funded Jovial J73 compiler has been available from the Embedded
Computer System Program Office at Wright-Patterson AFB for some time. Yet most major programs
have chosen to purchase a compiler from a commercial sofiware house. These software houses use the
government funded compiler as a base then add their own special features and provide support. It is the
extra value added by the software houses that makes the compiler truly useable. This will be true for
DARK as well. Companies will purchase DARK from a product affiliate because of the extra features
added and the support provided.

2.8 Success Criteria

This project will be a success if DARK helps the MCCR community find ways to solve its current
difficulties with distributed real-time systems using Ada. One measure of success will be that at least two
contractor/users adopt and use the Kemel in a system. (These contractor/users will first be acceptor
sites, and then actually use DARK in a real application.) Another measure will be that at least one
product affiliate adopt the Kemel, turn it into a product, and market it to the MCCR community. A third
measure will be that a contractor/user adopt all or portions of DARK in an actual delivered system. A
fourth measure will be if the general discussion of the issues brought up by DARK leads to other solutions
to the problems. A final measure will be that some of the features of DARK find their way into the Ada 9X
considerations. All of these outcomes can help solve the original problem.

Also as mentioned in section 2.7, the mere act of going through the process of developing the Kernel with
MCCR community cooperation is of benefit to the MCCR community and the SEl. The MCCR community
will have a clearer sense ¢f the technical issues involving the Ada real-time distributed systems.

The progress of the technology transition to Westinghouse will be measured at three- and six-month
points from the beginning of the schedule in Figure 2. The effectiveness of the overall technology
transition will also be measured. This information will be used to modify the execution of this technology
transition plan.
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2.9 Risk Analysis
MCCR Community

There are two ways the MCCR community comes in contact with DARK. The first contact is participating
in the review and discussion of the DARK project. There are no risks from this level of invoivement. The
second contact is attempting to use DARK in an application. The major risk from ihis contact is that
DARK becomes unsupported by the SEI and no other organization is set up to provide support. A
company would be forced either to abandon its investment in DARK or pick up the support itself.

The risk reduction strategy for the MCCR community is for the SEI to recruit, select, and support one or
more product affiliates to provide long term support for DARK. Unless long-term support is available, no
member for the MCCR community will take the risk of using DARK in an application.

SEI

The risk to the SEI is that DARK turns out not to be an effective solution to the Ada real-time distributed
problem. This risk is reduced by extensive MCCR community reviews and commitment by the DARK
Project Team to fully evaluate the DARK design at each stage of the development process.

Westinghouse

The risk to Wastinghouse is that they will not be able to use DARK in any of their applications and
therefore will have gotten little return from their investment of sending a resident affiliate to the SEI. The
risk reduction strategy for this problem is to find a Westinghouse application candidate as soon as
possible. The early identification will allow DARK's implementation to be influenced by the selected
application and increase the probability that the application and DARK will be compatible.

Product Afflllate

The first risk to the product affiliate is that once they have invested the time and effort in making DARK a
supportable product, potential customers will go to the SEi and get the DARK Kernel for free. This,
however, is not a serious risk since it is unlikely that any member of the MCCR community could make
use of DARK in an unsupported state.

The second risk is that too many of product affiliates are selected by the SEI and the market for the UARK
Kernel cannot support the number of vendors. This risk is real but will be reduced by the fact that the SEI
can provide direct support to a limited number of product affiliates due to the SEI's resource constraints.
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3 TRANSITION PLAN - General Transition Efforts

3.1 Transition Activities

1. Conduct the proof of concept program internally, with Westinghouse and other acceptor
sites. This will include the distribution of all versions of the DARK Kernel. These are the
beta and official versions of the Kernel for the first target and the beta version of the Kernel
for the second target. The detailed schedule for Kernel releases is contained in the project
schedule, Appendix 1.

Data will be collected from that program to evaluate the performance of the Kemel. The
evaluation of the data will be used to support the continuation of the DARK Project, to
validate the transition approach, and to support presentations to other organizations.

The DARK project team, the DARK transition engineer, and the Westinghouse resident
affiliate will perform this activity. The actual release and distribution of versions of the
DARK Kernel are the responsibility of the DARK project team. This activity includes all the
activities of section 4.1.

2. Continue to publicize the activities of the DARK Project through reviews of its documents
and announcements of its results. Invite interested parties to formal reviews and
demonstrations as if they were a paying customer. This is a continuing activity whose
intermediate milestones are undetermined, and is the responsibility of the transition
engineer with support from the DARK project team.

3. Make an industry-wide announcemert about the availability of the Kernel toward the end of
system integration testing. Potential interested parties can attend the formal demonstration.
This is a way to solicit both potential acceptor sites and product affiliates. This activity is the
responsibility of the transition engineer, and this task is dependent on completion of the final
acceptance review.

4. Write and release an "announcement of product development opportunity” (APDO) package
to allow potential product affiliates to submit a Product Development Proposal to be a SEI-
supported product affiliate. This activity is the responsibility of the transition engineer with
support from the DARK project team. The package wili be released when the first target
demonstration is complete and, when the SEI JPO approves this transition plan and the
APO package

5. Prepare and conduct a workshop on the details of the design, implementation, testing, and
results of the DARK Project. Work at bringing the largest possible number of potential
users to the workshop. Especially concentrate on potential product affiliates. The technical
content of this workshop is the responsibility of the DARK Project Team. The logistics of
the workshop is the responsibility of the Transition Engineer. The workshop will occur after
the APO package is released.

6. Write an evaluation guide to describe and control the process of evaluating and selecting at
least one product affiliate. The transition engineer will perform this task.

7. Potential product affiliates will prepare bids in the form of Product Development Proposals
to be a product affiliate.

8. Select at least one SEl-supported product affiliate via a criteria-based formal evaluation
process. The transition engineer will have responsibility for this task. The DARK project
team, SEI Business Services and SEI Technology Transition will provide support.

9. Work with the selecied product affiliates to take over the Kernel and make it a commercial
product. These affiliates will receive support from SE! until the transition point. The SEI
support will consist of the equivalent of one person half-time to aid the product affiliates’
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understanding of the details of the Kernel. Once the transition point is reached, the product
will be the responsibility of the product affiliate. The DARK project team and the transition
engineer will share responsibility for this task.

3.2 Schedule
See Figure 1. For complete DARK Project Team schedule, see appendix 1.

3.3 Resources Required

This portion of the plan requires one third of a member of the Technology Transition staff to perform the
activities in Figure 1 during the period from May 23, 1988 to January 15, 1990. Support from the DARK
project team is required, in addition to their activities scheduled already, © suppont transition to the
product affiliate. The loading from the DARK project team to support this portion of the technology
transition plan is one-half of a person from approximately July 12, 1989 to January 15, 1990.
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4 TRANSITION PLAN - Westinghouse

4.1 Transition Activities

1. SEI will provide all current DARK documentation to ‘Westinghouse to distribute to interested
parties at their Baltimore site and throughout Westinghouse. This task will be performed
throughout the project.

2. The Westinghouse resident affiliate will write a memo for broad distribution within
Westinghouse, advertising future availability of the Kernel. The memo will request interested
parties contact the Westinghouse resident affiliate for more detailed information. The DARK
project team, and SEI Technology Transition will coordinate on the drafting of the
Westinghouse memo.

3. From list of interested parties and other potential projects within Westinghouse, the market
will be analyzed to determine the most likely users of the Kemel. Analysis will be conducted
by the Westinghouse resident affiliate, Westinghouse managerent, the DARK project
team, and SEl Technology Transition.

4. A briefing about DARK will be given by the DARK project team, the Westinghouse resident
affiliate, and SEI Technology Transition to likely DARK users at Westinghouse. Potential
users will be asked to comment on materials received and the briefing. Technical
interchanges will be conducted between potential users and the DARK project team to
determine strengths and weaknesses of the Kernel's design, with potential impact on further
Kernel design and implementation.

5. Both parties will jointly review the progress of the transition activity at the three- and six-
month points from the start of this transition plan. The subject of the review will be the
technical progress and the progress of the technology transition for the DARK Project.

6. Westinghouse and the SE! will select the second target according to the understandings in
the SEl/Westinghouse MOU. The SEI will then procure the hardware and the Ada compiler.
Westinghouse will procure or produce a hardware system with the same processor as that
in the SE! procured hardware.

7. The DARK project team will transfer the beta reiease of the first target of the Kerne! to
Waestinghouse. The packaging of this release is the responsibility of the DARK proje<( team
and must include a current KUM.

8. The DARK project team with the support of the Westinghouse resident affiliate, will port the
Kernel and the INS {o the second target.

9. Once the first DARK formal demonstration is completed, the DARK nroject ieam will
transport demonstration equipment to Westinghouse site for an in-house Jdenionstration.
The Westinghouse resident affiliate will encourage participation of potential users.

10. The DARK project team will transfer the Kernel and the INS to Westinghouse once testing
of the second target is completed. The release packaging is the responsibility of the DARK
project team. The packaging must inciude an updated KUM.

11. Westinghouse and the SE! will prepare and conduct a formal demonstration at
Westinghouse of the RISC-based system when the implementation is completed.

12, Wastinghouse will evaluate the second target and write a report, with SEI technical suppor,
to assess the Kernel's portability, functionality, efficiency, hardware independence, compiler
independence, documentation quality, and lessons learned. Westinghouse will disiribute
test results and reports to potential Westinghouse users and to SEI for further distribution.

13. Westinghouse will adapt or develop an application that uses the Kernel, assuming a
positive assessment of the Kernel nort to the second target. This task will be governed by
Westinghouse discretion, adaptdability of Westinghouse applications, and funding
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constraints. Ideally, performing this task as early as possible is a more successful result of
the SEi/Westinghouse affiliation. A Westinghouse appiication will be searched for once the
beta release of the first target is released.

4.2 Schedule
See figure 2.

4.3 Resources Required

A resident affiliate from Westinghouse is required to execute this plan. The resident affiliate will be part-
time (2 days, every other week) from June 1988 to September 1988. From September 1988 to
September 1989, the resident affiliate will be full-time.
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I. DARK Project Team Schedule
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1. List of External Reviewers and Interested Parties
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Blacksburg

Minneapolis

WPAFB

Sunnyvale

Wichita

Warminster

Denver

Great Neck

Denver

Owego

Meade

WPAFB

Seattle

Malmo

Seattle

Houston

State

WA

VA

PA

WA

WA

Zip

80914

01730

98124

34624-7290

85205

92803-4192

63136

55418

45433

94088

18974-5000

80033

11020

80201

13827

20755

45433

98124-2207

98124

77058

Phone

617-271-7760

206-241-3381

813-539-5678

602-891-6264

714-762-1794

314-553-4622

703-961-5568

612-782-7321

513-255-1419

215-441-1667

303-421-7700

516-574-3606

607-751-4291

301-859-4817

513-285-1419

46-40-25-2109

206-234-4699

713-438-9490
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Mike

Diane

Jim

Crag

Richard

Richard

KW

Kevin

Ingmar

Judslynn

Robert

Frank

Mike

Offer

Wiliam

Mark

Jerry

Richard

Frank

Ron

Edward

Ronald

Wayne

Last

Mills

Montgomer

Morano

Myers

Neese

Neese

Nielsen

Nolish

Ogren

Padgett

Page

Pappas

Parker

Pazy

Pepper IV

Pitarys

Pompa

Powers

Prindle

Radeke

Rathje

Roadarmel

Robbins

Company

ASD/AXTS

SASC

Grumman Corp
Naval Surface
Warfare Center
TASC

The Analytic Science

Cormp.

Hughes

Tartan Laboratones

Veda Mjukvara AB

TRW

Naval Weapons
Center

Intermetrics

Intermetrics

Grumman -
Melbourne Systems

USAF

Woestinghouse
Electric Corporation

Texas Instruments
Naval Air
Development Center
UNISYS

JMI Software
Consultants, Inc.

Naval Arr
Development Center

McDonnel Arrcraft
Co.

Address

2875 Presidential Drive.
Suite 300

65 West Street Road

Code N-35

55 Walkersbrook Drive

55 Walkers Brook Dnve
10103 Carroll Canyon Road
461 Meiwood Ave.
Laxvagen 32, 18131

One Space Park

DH2/1792

Code 3922

607 Louis Dnve

733 Concord Ave.

2000 NASA Bivd.
West MS C52222

AFWAL/AAAF-3
105 Mali Bivd.
P.O. Box 869305

MS 8435

Systems and Software Tech
Dept

3333 Pilot Knob Rd.
904 Sheble Lane
P.O Box 481

Systems and Software Tech
Dept

P O.Box 516

City

WPAFB

Farbome

Warminster

Dahlgren

Reading

Reading

San Diego

Pittsburgh

Lindingo

Redondo Beach

China Lake

Warminster

Cambridge

Melbourne

WPAFB

Monrosville

Plano

Warminster

Eagan

Spnnghouse

Warminster

St Louis

State

PA

VA

PA

PA

PA

PA

PA

PA

Zip

45433

45324

18974

22448-5000

01867

01867

92131

15213

90278

93555-6001

18974

02138-1002

32904-2322

45433

15146

75086

18974-5000

55121

19477

18974-5000

63166-0516

Phone

513-265-5945

703-663-4610

617-942-2000

619-693-4001

412-621-2210

46-87-67-4314

619-939-1288

408-732-2400 x

617-661-1840

305-951-5034

513-255-6548

412-374-7292

215-441-2537

612-456-2804

215-628-0840

215-441-1667

314-232-2716




First

Helen

Linda

Rick

Glenn

Phillip

Jerry

Steve

Ken

Dale

Dave

Dudrey

Enc

Bilt

Robin

Steve

Jon

John

Brett

Dave

Chuck

Last

Romanows

Roush

Royce

Ryer

Sardi

Scott

Seaman

Shaffer

Shaw

Sherman

Shumate

Simmonds

Smith

Smith

Smith

Snow

Sova

Spielman

Squire

Stark

Steware

Stinchcom

Stockman

Company

Rockwell
Internationat

Embedded
Computing Tech

Lockheed
Aeronautics

Intermetrics Inc.
General Dynamics
W

GE Aerospace
G.E. Research &
Development Lab
Northrop
Lockheed
Organization
Hughes
Advanced Micro

Devices

Hughes Aircraft
Company

Smiths Industries -
SLI Avionics Corp

Aerojot Electric
System

ESL

AMSAP-W

TRW ¢/o Raytheon
Waestinghouse

Electnc Corp.

The Singer Company

Westinghouse
Electric Corporation

UNISYS

Address

400 Collins Road NE
Naval Weapons Center
Code 31C

P O. Box 551, Dept 7020
Bldg 90-7 Plant AT

733 Concord Ave.
1 Corporate Place
One Space Park

R2/2094

Aerospace Electronics
Systems

P.O.Box 8
KWD 211

1 Northrop Ave

1111 Lockheed Way

10103 Carroll Canyon Road

8000 E. Maplewood Ave.
MS360

MS 121
4141 Eastern Avenue

M.S. 160-4216, 1100 West
Hollyvale

495 Java Dnve
MS 302

4300 Goodfsllow Blvd.
430 Boston Post Road
P.O. Box 746

MS 1615

164 Totowa Road
CN975, MS 11877

P.O Box 746
MS 885

MS Udp27
P.O Box 64525

City

Cedar Rapids

China Lake

Burbank

Cambridge

Middietown

Redondo Beach

Utica

Schenectady

Hawthorme

Sunnyvale

San Diego

Englewood

Grand Rapids

Azusa

Sunnyvale

St Louis

Wayland

Baltimore

Wayne

Baltimore

St Paul

State

Ri

Minn

Zip

52498

93555-6000

91520

02138

02840

90278

13503

12301

90250-3277

94089

92131

80111

49518

91702

94088

63120

01778

21203

074740975

21203

§5164-0525

Phone

319-395-3868

619-939-5126

818-847-6331

617-661-1840

213-812-0781

213-332-1837

408-742-8343

619-693-4001

301-796-9310

303-793-5226

616-241-7665

818-812-2679

408-738-2888

314-263-3653

617-440-8149

301-765-3748

201-890-8471

408-749-5084

301-765-3274

612-681-6923
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Hank

Agapi

Steven

Jim

Glen

Gary

Mike

Steve

Tony

lan

Jerry

SY.

Jehuda

Pete

Last

Stuebing

Svolou

Tipton

Tomayko

Tombn

Tronson

Victor

Waymire

Weaver

Waesley

Wilson

Wong

Ziegler

Zwerling

Company

Naval Air
Development Center

Carnegie Mellon
University

Intel Corporation
The Wichita State
University
AMCPEO-LHX-TA

Boeing Aerospace
Company

New Mexico State
University

Singer/Link

Systems Designers
Software Inc.

ITT Avionics

Westinghouse
Electric Corporation

Address

Systems and Software Tech

Dept, Code 70C

Computer Engineenng Center

* 3500 W 80th Street

Suite 360

Department of Computer

Science

4300 Goodfellow Blvd.
MS 2F13

7501 Perimeter Road

27 Chapin Rd.

Physical Science Lab

3224 Farm Market Road

MS 655

444 Washington Street

12 Water Street #114

5200 Topeka Dnve

390 Washington Ave.

P.O. Box 746
MS 1686

City

Warminster

Pittsburgh

Bloomington

Wichita

St. Louis

Seattle

Newton

Palestine

Binghamton

Wobum

Mystic

Tarzana

Nutley

Baltimore

State

PA

PA

WA

Zip

18974-5000

15213-3890

55431

67208-1595

63120

98108

02188

75802-0319

13902

01801

06355

91356

07110

21203

Phone

215-441-2314

412-268-3422

314-263-1810

206-544-4324

617-270-1580

214-729-0271

607-721-4120

203-572-7196

201-284-2030

301-765-0089
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